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This invention relates to picture projectors, 
spot lights and the like and more partictflarly 
to a unitary condenser assembly for use there- 
with. 
In motion picture projectors, still projectors, 
spot lights and the like of the present construc- 
tion, if is oïten desirable to provide a plurality 
of lens elements, and at times a heat screen, 
within the projector ïor directing and concen- 
tratlng a light beam ïrom the light source thereof 
into an objective optically aligned therewith. It 
is desirble in such a projector to allow free flow 
of cooling air between and. around the various 
components oï the condenser assembly ïor cool- 
ing purposes as well as desirable to be able to 
remove the condenser lens elements and heat 
screen at rimes from the instrument ïor clean- 
ing or replacement purposes. 
Accordingly, the present invention provides a 
,unitay condenser assembly which hOt only en- 
ables large quantities oï cooling air to pass free- 
ly and quietly through and around the compo- 
nents oï the oendenser assembly but also an 
assembly which may be readily removed from 
the projector, when desired, and easily opened to 
allow the components therein to be easfly and 
individually removed when required. The con- 
denser assembly is oï sturdy but economical, 
light-weight and durable construction and also of 
such an arrangement that it exactly positions 
-and flrmly secures the several optical compo- 
nents of the condenser system in properly aligned 
and spaced relation within. Furthermore, the 
condenser assembly is oï such construction that 
it is substantially impossible for any oï the vari- 
ous optical components to be removed from the 
assembly and thereafter replaced therein in any 
location other than its proper location or fac- 
ing in any but its right direction. 
If is, accordingly, an object oï the present in- 
vention to provide a light-weight, sturdy, durable 
and economical open ïramework condenser as- 
sembly for containing a plurality oï optical com- 
ponents, and which assembly may be readily in- 
serted in an exact position within a projector 
housing in proper relation relative to the other 
optical parts .thereoï or removal from the ro- 
.ector as a unit and readily opened in a manner 
to allow said optical componsnts to be individ- 
ually removed when desired and exactly reposi- 
tioned therein without difficulty or error. 
Other objects and advantages of the invention 
wfll become apparent from the detailed descrip- 
tion which ïollows when taken in conjunction 
with the accompanying drawlng in which: 
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Fig. 1 is a plan view of a removable unitary 
condenser assembly for use in a picture pro- 
jector or the like: 
Fig. 2 is a front view thereof; 
5 Fig. 3 is a plan view oï a ïramework or rack 
forming a part of the condenser assembly; .. 
Fig. 4 is a front view thereoï; 
Fig. 5 iS a plan view of a' closure member for 
said framework; and 
10 Fig. 6 is a side view of said closure member. 
Reïerring to the drawings indetafl and .par- 
ticularly Fig. 1, it will be seen that a removable 
unitary condenser assembly, indicated generïlly 
'by the numeral '0, is arranged to receive and 
15 accurately osition a plurality of condenser com- 
ponents or elements ,2, , 4 and , 8 in. aligned 
spaced relation as well as a heat absorbing.ele- 
ment ,8 between the components '4 and ,G. It 
is essential ïor best performance of a projector 
20 that such an arrangement oï optical components 
or elements be hot only exactly spaced in a pre- 
determined manner relative to each other but 
also that they have their individual optical axes 
accurately aligned relative to each other and 
25 relative to the optical parts of the instrument 
with whlch they are to be used. In ortier to en- 
able this to be accomplished in an efficient and 
inexpenslve manner, the condenser assembly ,0 
comprises an open ïramework or rack 29 (see 
Figs. 3 and 4) and a removable closure member 
22 (see Figs. 5 .and 6) associated therewith. The 
ïramework 20 in turn is formed by a plurality 
of generally U-shped members 2, of like for- 
mation, which are disposed transversely relative 
to the optical axis 2§ of the assembled optica] 
components in Fig. 1. To these U-shaped mem- 
bers are flxedly secured as by brazing, welding 
or the like, as indicated at 28, a plurality of 
longitudinally extendlng identical elongated 
strips of sheet material 0 of special formation 
or configuration as wfll be presently described. 
For compactness, opposite edge portions of each 
convergent lens component bave been removed 
to effect four straight edge portions which in the 
case of each lens, respectively, are of substan- 
tially equal lengths and, accordingly, of substan- 
tially equal thickrmss at their raid-points S. 
Each of the generally U-shaped frame mem- 
bers 24 is provided at lower corner portions 
thereof with ïoot-ïorming parts 2 .which are 
produced by causing a central portion 85 oï each 
frame member to be bent inwardly a prearranged 
controlled 'amount. To the inwardly bent central 
portion  of each ïrame member is secured one 
of the elonated bent strip members S}, nd to 
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3 
each upstanding side arm portion of'each U- 
shaped member 24 is likewise secured one of 
these elongated strip members; so that a bottom 
edge: portion and opposed side edge portions of 
each optical component |2, |4 and |6 may be 
engaged thereby substantially ai said raid-points 
when in. operatye assembled position. Prefer- 
ably the central portion 38 of each frame mem- 
ber 24 is raised just enough fo place all strips 
3{} equal distances ,ïrom the optical axis 26 when 
the components |2, |4 and. |6 are in ar as- 
sembled position. Each longitudinal- strip ruera- 
ber 8{} is preïerably preformed in accordance 
with the predetermined dimensions of the optical 
components of the condenser lens systm_ which 
they are to support so that, as will be seen par- 
ticularly in Fig. 3, sers of inwardly facing 
cesses 34, 86 and 38 will be provided for receiving. 
components |2, |4 and |6. Also, it will be notd» 
smaller inwardly facing recesses 4{} are provided 
in each. strip 8{) for receivin the edges, of the 
heat absorbing element | 8. As wfll be readfly 
parent from the disclosure, th longitudinal di- 
mension of each recess, as well as. the transverse 
dimension between the recesses of each set are 
such that when the- lens elements are inserted, 
they wfll be snugly and accurately held in aligned 
position thereby. Also note that when these 
components |2, |4 and |6, as-well as the heat 
absorbing element |8, are to be. placed in the 
ramework 2{}» if will be possible fo insert these 
parts in the framework ai only one location, and 
with reference fo non-symmetrical components, 
acing in only one direction; thereby insuring 
proper reassembly every, rime the- lenses are. re 
moved for optical surîace c!eaning purposes or 
the l!ke. 
It- wfll be readily, apparent from an inspection 
ofthe drawing;.wherein a preferred embodiment 
of  the invention bas been. disclosed, that the 
U shaped frame members may. be readilF made 
from wire, strip, or bar-like material, preferably 
of - circular cross-section and of stainless steel, 
which maF be easily bent into the. shapes pre- 
ferred. Likewise, the elongated wire, strip or 
bar-like material 3{} may be easily initially 
formed into unit lengths and bent into the lon 
gitudina.1 contour shape desired readily, and here 
again statnless steel material is preferred. These 
several, parts 24 and 8{} thereafter may be readily 
and securely gripped in a jig or the like or. proper 
type vhfle the U-frames and strips are brazed, 
welded or otherwise connected together. -In this 
way; the three-sided racl or framework 2 {} shown 
by Figs. 3 and 4 may be accurately formed. In 
forming t-,frame members 24, the opposed 
standing ïree arm portions thereoï will be so 
shaped, with reference to the optical components 
to be supported thereby, that they will cause 
flrm grip between the opposed elongated bent 
strips 8{} when the optical components are 
serted through the open side of the framework 
41 anal pressed flrmlyinto operative positions in 
recesses 34, 85 and 8. Even though a very 
slight flexing may- be expected in these free. 
standing arm portions of the frame members 
th flexing in both arms will be of equal ma 
nitude nd, accordingly, substantial alignment 
of the optical components, will be assured. 
The upper-most free end portions of each 
shaped frame member is bent inwardly at right 
angles as indicated at 42 suflïciently to ïorm 
flngezs,the purpose for these inwardly project- 
ingflngr portions being to form conflning means 
withim which elongated resilient arm portions 
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of an elongated bent closure member 4 may be 
retained. By making the closure member 46 oï 
substantial length, the free arm portions 44 ad- 
jacent its opposite ends may be easily flexed 
inwardly sufficiently to be readily engaged 
neath or disengaged ïrom the pairs oï inwardly 
projecting finger portions 42, when desired. The 
closure member 46 is likewise formed preïerably 
of stainless steel wire. It is bent into a generally 
Wl-Shape configuration when viewed in plan but 
is also bent downwardly adjacent one end as 
dicated at 41 so as to provide downwardly ex- 
tending bight portions 48 arranged to overlie 
and engage the smaller optical comportent 
15 and retain saine in place. The configuration 
also provides a central reversed elongated bight 
portion. S which is elevated relative to portions 
8 and overlies optical components |4 and |, 
as well as the heat absorbing element |8, and 
20 serres to resiliently secure these parts in engage- 
ment with their respective recesses ïormed in 
thel0wer elongated strip member S. To îacili- 
tatelocating and engagement between the closure 
member 46 and the ïramework 2{} during as- 
25 sembly, the extreme end portions. 2 of this 
member  are bent outwardly as shown. 
Since the frame members 24 are preferably 
ïormed of heavy wire of circular cross-section, 
if will be readfly apparent that the foot-forming 
30 portions $2 may be arranged to test in V-shaped 
grooves or equivalent parts (hot shown), of an 
associated projector in which the condenser as- 
sembly is to be employed in such a manner as to 
be accurately positioned by saine with reference 
35 fo the other conventional optica! part ofl the 
instrument. 
As will be apparent from an inspection of-Figs. 
1 and 2, the framework just described provides 
a maximum oî unobstructed air space around 
40 each optical comportent so. that cooling air. may 
flow freely therebetween. Also, it will be ap- 
parent that the structural parts oï the condenser 
assembly may be economically ïormed ïrom elon- 
gated wire or strip material of standard stock 
45 sizes. These parts may be preformed readll 
by ordinary stamping or other known processes, 
and may be easily assembled in exact position 
for welding or the like. Since only a very few 
connections 28 are required, the operation may 
50 be done efficiently and rapidly. However, the 
flnished structure is such that the optical parts 
will always be rigidly maintained in proper 
alignment, but may be removed from the instru- 
ment easily, and the individual elements or com- 
05 ponents may be removed from the framework 
readily for cleaning without difficulty and re- 
placed without chances of error. 
Having described my invention, I claim: 
1. A condenser assembly for use in a projector 
* or the like, and constructed and arranged fo hold 
a plurality of optical comPonents forming a 
condenser lens system in optical alignment and 
in predetermined spaced relation relative to each 
other, said assembly comprising a plurality oï 
65 longitudinally spaced transversely disposed gen- 
erally U-shaped frame members formed of re- 
latively long rhin narrow materiaI, a plurality 
of longitudinally extending elongated pieces of 
relatively rhin narrow material flxedly secured fo 
7o each of said spaced frame members at spaced 
points so as to form a three-sided framework. 
each of said elongated pieces of material being 
similarly bent at a plurality of locations inter- 
mediate ifs ends so as to form a. plurality of in- 
wardly facing recessèS; satd elongated pieces be- 
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ing secured fo said frame membes in a manneï 
so as to locate ]ike recesses in said pieces in coin= 
mon transverse planes respectively, the width of 
each recess and its spacing relative to the other 
recesses in the sa.me transverse plane being such 
as to accommodate nd firmly operatively 
gage spaced peripheral portions of each of said 
optical components, and a removable closure 
member having spaced portions resiliently and 
releasably engaging opposite free end portions of 
each U-shaped frame member, and having inter 
mediate portions thereof resiliently engaging pe- 
ripheral portions of each of said optical com- 
ponents so. as fo retain saine in said frame work 
in said predetermined spaced relation. 
2. A condenser assembly for use in a projector 
or the like, and constructed and arranged to hold 
a plurality of optical components forming a con- 
denser lens system in optical alignment and in 
predetermined spaced relation relative to each 
other, said assembly comprising a plurality of 
longitudinally spaced transversely disposed gen- 
erally U-shaped frame members formed of rela- 
tively long rhin narrow material, a plurality of 
longitudina.lly exending elongated pieces of rel- 
açively rhin narrow material integrally secured 
to each of said spaced frame members at spaced 
points so as to form a three-sided rigid frame- 
work, each of said elongated pieces of material 
being similarly bent at a plurality of locations 
intermediate its ends so as to forma plurality of 
inwardly facing recesses, said elongated pieces 
being secured to said frame members in a man- 
ner so as to locate like recesses in said pieces in 
common transverse planes respectively, the width 
of each recess and its spacing relative to the 
other recesses in the saine transverse plane being 
such as to accommodate and firmly operatively 
engage spaced peripheral portions of each of 
said optical components, and a removable closure 
member formed of relatively rhin narrow elon- 
gated material having opposite end portions re- 
siliently and releasably engaging opposite free 
end portions of each U-shaped frame member, 
and having iritermediate portions thereof re- 
siliently engaging peripheral portions of each of 
said optical components so as to retain saine in 
said framework in said predetermined spaced 
relation. 
3. A condenser assemb!y for use in a projector 
or the like, and constructed and arranged to hold 
a plurality of optical components forming a con- 
denser lens system in optical alignment and in 
predetermined spaced relation re!ative to each 
other, said assembly comprising a plurality of 
longitudinally spaced transversely disposed frame 
members formed of strip material, each of said 
frame members comprising a generally hori- 
zontally disposed bottom portion and a pair of 
upstanding side arm portions, a longitudinally 
extending elongated strip of sheet material fixed- 
ly secured to the bottom portion of each of said 
spaced frame members and a pair of longitu- 
dinally extending strips of sheet material fixed!y 
secured to said upstanding side arm portions so 
as fo forma three-sided framework, each of satd 
elongated strips of sheet material betng sLmilarly 
bent ata plurality of locations intermediate its 
ends-so as to forma plurality of inwardly facing 
recesses, sa!d elongated strips being secured to 
said frame members in a manner so as to locate 
like recesses in said strips in common transverse 
planes respectively, the width of each recess and 
its spacing relative fo the other recesses in the 
saine transverse plane being such as fo accom- 
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modate and /lrmly operatively engage spaced 
peripheral portions of each of sald optical com- 
ponents, and a removable closure member having 
spaced portions resilienfly and releasably engag- 
5 ing opposite free end portions of each frame 
member, and having intermediate portionsthee- 
of resiliently engaging peripheral portions of 
each of said optical components so as to retain 
saine in said framework in said predetermined 
10 spaced relation. 
4. A condenser assembly for use in a projector 
or the like, and constructed and arranged fo hold 
a plurality of optical components forming a con- 
denser lens system in optical alignment and in 
15 predetermined spaced relation relative to each 
other, said assembly comprising a pluraltty of 
longitudinally spaced transversely disposed frame 
members formed of strip material, each of said 
frame members comprising a transversely ex- 
20 tending bottom portion and a pair of vertically 
extending side arm portions, each bottom portion 
extending upwardly somewhat intermediate its 
junction with said side arm portions so as to 
forma pair of supporting feet adjacent said side 
'25 arm portions, a longitudinally extending elon- 
gated strip of sheet material fixedly secured to 
the raised intermediate portion each of said 
spaced frame members and a pair of longitu- 
dinally extending strips of sheet material fixedly 
30 secured to said upstanding side arm portions at 
spaced points so as to forma, three-sided frame- 
work, each of said elongated strips of sheet ma- 
terial being similarly bent af a plurality of loca- 
tions intermediate its ends so as to forma plu- 
35 rality of inwardly facing recesses, said elongated 
strips being secured to said frame members in a 
manner so as to locate like recesses in said strips 
in common transverse planes respectively, the 
width of each recess and its spacing relative fo 
40 the other recesses in the saine transverse plane 
being such as to accommodate and firmly op- 
eratively engage spaced peripheral portions of 
one of said optical comppnents, and a removable 
closure member having spaced portions resilient- 
45 ly and releasably engaging opposite free end por- 
tions of each frame member, and having inter- 
mediate portions thereof resiliently engaging pe- 
ripheral portions of each of said optical com- 
Ponents so as fo retain saine in said $amework 
50 in said predetermined spaced relation. 
5. A condenser assembly for use in a projector 
or th.e like, and constructed and arranged to hold 
a plurality of lens components forming a con- 
denser lens system in optical alignment and in 
55 predetermined arrangement and spaced relation 
relative to each other, and with each of said lens 
components having diametrically opposed fiat- 
tened substantially parallel edges formed thereon 
which differ frein the other lens components by 
60 at least one of the lens thickness at said fiattened 
edges and the distance between said fiattened 
edges thereon, said assembly comprising a plu- 
rality of longitudinally spaced transversely dis- 
posed generally U-shaped frame members formed 
65 of strip material, a plurality o longitudinally ex- 
tending elongated strips oï sheet material fixed- 
ly secured to each of said spaced frame members 
af spaced points so as to orm a three-sided 
framework, each o said elongated strips o sheet 
7o material being similarly bent at a plurality of 
locations intermediate its ends so as to orm a 
plurality o inwardly £acing recesses, said elon- 
gated strips being secured to said frame mem- 
bers in a manner so as to locate like recesses in 
75 said strips in common transverse planes respec- 
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ea¢ of a!d opti:.c 1 cempoDents, aDd a removab!e 
cQs_ ue mebe_r vin_ P_.açe per_tiqns r_esilient- 
and releasa.blF Çnffaing epposite free end 
po[i9ns of each u-shaped-frame me.tuber, and 
bar!Dg inermediate pQrtio.ns thereof resiliently 
engaging peripheral portions of_ e.ach of sad 
0Ptiça] çompqe.n ts so as tQ çetaD sa in said 
framewm:k in said pêdetermined spaced relation. 
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